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A b s t r a c t  

J u p i t e r  o b s e r v a t i o n s  w e r e  con t inued  i n t o  A p r i l  1 9 6 7  d u r i n g  

t h e  l a s t  a p p a r i t i o n .  A new t echn ique  ex tended  t h e  m i l l i s e c o n d  

p u l s e  o b s e r v a t i o n s  t o  a t i m e  r e s o l u t i o n  of 0.2 m s  and l e f t -  and 

r igh t -hand components of  p o l a r i z a t i o n  were s t u d i e d  by t h i s  

technique .  

appear  t o  be made up of ve ry  f a s t  successj-ve p u r e  l e f t -  and 

r igh t -hand c i r c u l a r l y  p o l a r i z e d  b u r s t s  when examined w i t h  t h i s  

r e s o l u t i o n .  

Some p e r i o d s  of a p p a r e n t l y  random-l inear  p o l a r i z a t i o n  

1 8  ?Ic/s o b s e r v a t i o n s  of both  a x i a l  r a t i o  and p o l a r i z a t i o n  

f r a c t i c n  have been ana lyzed  and compared w i t h  two component 

o b s e r v a t i o n s  made i n  t h e  p a s t  and w i t h  t h e  p r e d i c t i o n s  of theo ry .  

I n s t r u m e n t a l  e f f e c t s  and errors have a l so  been examined. A 

d e t a i l e d  account  has  been submi t t ed  f o r  p u b l i c a t i o n .  Radio 

beacon s a t e l l i t e  o b s e r v a t i o n s  have been u t i l i z e d  i n  a s s e s s i n g  

the  e f f e c t  of Faraday ro t a t ion  i n  t h e  E a r t h ' s  ionosphere .  . 

A second c a t a l o g  of J u p i t e r  o b s e r v a t i o n s  (1965-67) has  been 

p r e p a r e d  and i s  i n  p r e s s  a t  t h e  t i m e  of w r i t i n g .  

A s e a r c h  f o r  decameter-wave r a d i a t i o n  f o r  S a t u r n  has been 

commenced u s i n g  t h e  Arecibo r e f l e c t o r  and a l s o  t h e  phase-switched 

i n t e r f e r o m e t e r  a t  T a l l a h a s s e e .  

t e n  whole wave d i p o l e s  i n  each a r r a y ,  s t e e r a b l e  i n  t h e  nor th-  

south d i r e c t i o n  by means of a t r a v e l l i n g  tiave feed system. 

The l a t t e r  h a s  been c n l a r g c d  t o  
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I 

1. P o l a r i z a t i o n  

Measurement of th ree  parameters  of p o l a r i z a t i o n  o f  

t h e  J u p i t e r  emiss ion  a t  1 8  Mc/s was begun d u r i n g  t h e  1965-66 

a p p a r i t i o n  and cont inued  dur ing  t h e  1966-67 a n p a r i t i o n .  Morrow 

es tab l i shed  a n  a n a l y s i s  procedure d u r i n g  1 9 6 6  as p a r t  of h i s  

M.S. thesis.  

All of t h e  d a t a  has  been s t u d i e d  and all major e v e n t s  

of t h e  necessa ry  q u a l i t y  t o  main ta in  ?15% o r  b e t t e r  accuracy  

i n  a x i a l  r a t i o  r and p o l a r i z a t i o n  f rac t ion  m have been ana lyzed  

i n  d e t a i l .  

An error a n a l y s i s  by Yorrow i n d i c a t e d  t h a t  t h e  major 

s o u r c e  of error i n  t h e  a n a l y s i s  of an  e v e n t  was t h e  c a l i b r a t i o n  

of t h e  record. The c a l i b r a t i o n  procedure  w a s  s i m p l i f i e d  and 

improved i n  t i m e  f o r  t he  1966-67  a p p a r i t i o n .  

The method of a n a l y s i s  has been t o  c a l c u l a t e  m and r f o r  each  

b u r s t  and t o  p r e s e n t  normalized d i s t r i b u t i o n s  of these q u a n t i t i e s .  

The d i s t r i b u t i o n s  i n d i c a t e  t h a t  some 4 5 %  of t h e  b u r s t s  

a r e  c i r c u l a r l y  p o l a r i z e d  and t h a t  t h e  degree  of ~ o l . a r i z a t i o n  

i s  g e n e r a l l y  ra ther  h i g h ,  some 80% of t h e  b u r s t s  having 

p o l a r i z a t i o n  f r a c t i o n s  g r e a t e r  t h a n  0.7. 

of t h e  measurements i s  d i scussed ;  also t h e  effect  of assuming 

complete  p o l a r i z a t i o n  i n  two component measurements. €1 number 

of t h e  c i r c u l a r l y  p o l a r i z e d  bursts appear  t o  be mixed w i t h  a 

The o v e r a l l  accuracy  

randomly p o l a r i z e d  component and t h u s  would appear  as e l l i p -  

t i c  ally p o l a r i z e d  when on ly  left- and right-components arc 

measured. Alloiving fo r  t h i s  e f fec t ,  t h e  r e s u l t s  a r e  shown 
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t o  be c o n s i s t e n t  w i t h  some of t h e  p r e d i c t i o n s  of t h e  

Dopp le r - sh i f t ed  c y c l o t r o n  t h e o r y  and i n  good agreement  w i t h  

. t w o  component measurements made p r e v i o u s l y  by v a r i o u s  workers .  

S i n c e  t h e  a n a l y s i s  of an e v e n t  is n o t  automated and t h e  

number of b u r s t s  may be q u i t e  large, t h e  p rocedure  is  b o t h  

t e d i o u s  and time-consuming, The s t u d y  by Morrow a lso  e s t a b l i s h e d  

an approximat ion  t e c h n i q u e  t h a t  c o u l d  be u s e f u l  i n  t h e  f u t u r e ,  

2 ,  M i l l i s e c o n d  p u l s e s  

The s t u d y  of m i l l i s e c o n d  p u l s e s  h a s  been ex tended  by 

Torge r sen ,  t o  an  o v e r a l l  t i m e  r e s o l u t i o n  of 0.2 m s ,  f o r  two 

components of p o l a r i z a t i o n .  I t  a p p e a r s  t h a t  a t  l ea s t  two 

d i f f e r e n t  t y p e s  of p u l s e s  can  be d i s t i n g u i s h e d ;  groups  where 

t h e  p u l s e s  are  randomly d i s t r i b u t e d  i n  t i m e ,  and groups  of 

q u a s i - p e r i o d i c  p u l s e s .  

be d i f f e r e n t  i n  t h e  two t y p e s .  

p o l a r i z e d  components of t h e  p u l s e s  it was found t h a t  t h e  

Tne q c n e r a l  p u l s e  shape  seems t o  

Wnen s t u d y i n g  t h e  LH and RH 

randon type pu l ses  were mos t ly  u n p o l a r i z e d  and appeared s imul-  

t a n e o u s l y  and w i t h  e q u a l  s t r e n g t h  i n  t h e  two channe l s .  The 

p o l a r i z a t i o n  of t h e  c u a s i - p e r i o d i c  t y p e ,  however, f r e q u e n t l y  

s h i f t e d  r a p i d l y  from one sense t o  t h e  o t h e r ,  and t h e  p u l s e  

shape  i n  one channe l  may be q u i t e  d i f f e r e n t  fron t h a t  i n  t h e  

othcr chcnnc l .  

a p p e a r  as random-l inear  i n  a two component p o l a r i n e t c r .  

e x a n p l e  i s  shown i n  F i g u r e  1. 

s i n g l e ,  c?oublc and t r i p l e  m i l l i s e c o n d  p u l s e s  c o n t i n u e .  

Wi thcut  adequclte time r e s o l u t i o n  t h e s e  pu l ses  

An 

S t u d i e s  of t h e s e  t y p e s  and of 
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3 .  Computing 

The J u p i t e r  a c t i v i t y  p r e d i c t i o n  program has  been 

r e w r i t t e n  by Nerr i t t  t o  reduce computer running  t i m e  and t o  

p r e s e n t  t h e  r e s u l t s  d iagrammat ica l ly .  I t  is  noted  t h a t  

p r e d i c t i o n s  occur  p e r i o d i c a l l y  and d r i f t  i n  t i m e  across t h e  

diagram. The d u r a t i o n  of t h e  p r e d i c t i o n  v a r i e s  i n  l e n g t h  i n  

I a p e r i o d i c  manner, 

~ 

I n  1958 and 1959 t h e  only  two s t a t i o n s  o b s e r v i n g  J u p i t e r  

( U n i v e r s i t y  of F l o r i d a  and Yale U n i v e r s i t y )  r e p o r t e d  very  

l i t t l e  a c t i v i t y .  Running t h e  p r e d i c t i o n  program i n  r e t r o s p e c t  

f o r  t h e s e  y e a r s  shows t h a t  many of t h e  p r e d i c t i o n s  were of 
~ 

s h o r t  d u r a t i o n ,  o f t e n  only  a fev mir\.utes, and t h a t  t he  d r i f t s  

were such as t o  avoid t h e  o b s e r v a t i o n  p e r i o d s  used a t  t h e s e  

s t a t i o n s  on cos t  occas ions .  C l e a r l y ,  t h i s  is a p o i n t  t h a t  

needs  t o  be t aken  i n t o  c o n s i d e r a t i o n  when assessjmg l a c k  of 

a c t i v i t y  i n  s o l a r  c o r r e l a t i o n  s t u d i e s .  

i s  i n  p r e p a r a t i o n  f o r  p u b l i c a t i o n .  

A n o t e  concern ing  t h i s  

The U n i v e r s i t y  h a s  j u s t  acqu i r ed  a l a r g e  area record 

r e a d e r  f o r  t r a n s f e r r i n g  analog c h a r t  records t o  d i g i t a l  magnet ic  

t a p e  f o r  i n p u t  t o  t h e  CDC 6 4 0 0  computer. Th i s  machine w i l l  

g r e a t l y  increc7.se e f f i c i e n c y  i n  the d e t a i l e d  excamination of 

h i g h  speed  r eco rds .  

The Radio Observatory has  l e a s e d  an IRE1 029  c a r d  punc?, 
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4 .  Microfi lming and Cata log  

E d i t i n g  of records f o r  mic ro f i lming  for  t h e  NASA Space 

Data C e n t e r  has  cont inued .  k c a t a l o g  of J u p i t e r  a c t i v i t y  

fo r  the a p p a r i t i o n s  o f  1965-66 and 1966-67  has  been p repa red  

and i s  now i n  p r e s s .  

Observa t ion  t i m e s  and pe r iods  of a c t i v i t y  a r e  l i s t e d  

by frequency.  Histograms o f  18 Mc/s occur rence  p r o b a b i l i t y  

and Io  e f f e c t  are inc luded .  

5. S-66 S a t e l l i t e  Observa t ions  .- 

During t h e  1966-67  a p p a r i t i o n  of J u p i t e r ,  o b s e r v a t i o n s  

of t h e  two i o n o s p h e r i c  beacon s a t e l l i t e s ,  BE-B and BE-C, were 

conducted by Thompson d u r i n g  p e r i o d s  of p r e d i c t e d  decametric 

a c t i v i t y  from J u p i t e r .  From these s e l e c t e d  s a t e l l i t e  o b s e r v a t i o n s  

t h e  i n t e g r a t e d  e l e c t r o n  d e n s i t i e s  were c a l c u l a t e d  and used t o  dc- 

t e rmine  t h e  macpitude of t h e  d i s p e r s i v e  e f f e c t s  w i t h i n  t h e  

bandwidths of  t h e  p o l a r i m e t e r s .  

hour s  Faraday ro t a t ion  can Se as g r e a t  as 475 rad ians  a t  18  Yc/s 

co r re spcnd ing  t o  a d i s p e r s i o n  of about  3.5 /kc. bandwidth when 

J u p i t e r  i s  observed  clo.;e t o  t h e  z e n i t h .  

During t h e  e a r l y  morning 

0 

I n t e g r a t e d  e l e c t r o n  d e n s i t y  measurements are t o  be 

c o n t i n u e d  d u r i n g  t h e  1967-68 J u p i t e r  a p p a r i t i o n .  The number 

of o b s e r v a t i o n s  i s  t o  be i n c r e a s e d  i n  order  t o  de te rmine  t h e  

e x t e n t  of t h e  v a r i a t i o n s  of t h e  i n t e g r a t e d  e l e c t r o n  d e n s i t i e s  

and t h e  magnitudes of t h e  errors i n  t h e  o b s e r v a t i o n s ,  
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6. I n s t r u m e n t a t i o n  

The 1 8  Mc/s phase-switched i n t e r f e r o m e t e r  has r e c e n t l y  

been e n l a r g e d  and  modi f ied  by Resch t o  allow s t e e r i n g  i n  t h e  

no r th - sou th  d i r e c t i o n .  The antenna o r i g i n a l l y  comprised t w o  

a r r a y s ,  s i x t e e n  wave-lengths a p a r t ,  each  a r r a y  c o n s i s t i n g  of 

f o u r  full-wave d i p o l e s  f e d  i n  phase.  The number of ful l -wave 

d i p o l e s  has  now been extended t o  t e n  i n  each  a r r a y ,  and a 

t r ave l l i ng  wave f e e d  system has been i n t r o d u c e d  t o  o b t a i n  t h e  

no r th - sou th  s t e e r i n g .  As a consequence of t h i s  i n c r e a s e d  

s e n s i t i v i t y  and s t e e r i n g  c a p a c i t y ,  s e v e r a l  o f  t h e  s t r o n g e r  

s t e l l a r  r a d i o  s o u r c e s  a r e  obse rvab le  and are b e i n g  used t o  

cal ibrate  t h e  i n t e r f e r o m e t e r .  

The interferometer i s  be ing  used i n  c o n j u n c t i o n  

w i t h  o b s e r v a t i o n s  a t  Arecibo t o  s e a r c h  f o r  ciecarxetric emiss ion  

fron Sa tu rn .  

The c r o s s e d  Yagi an tennas  have been remounted on t h e  

t h i r t y - t h r e e  foot towers so t h a t  t h e y  may b e  d i r e c t e d  towards 

t h e  lower e l e v a t i o n  of J u p i t e r  i n  t h e  n e x t  a p p a r i t i o n .  The 

mounting has  been f i x e d  v e r t i c a l l y  d u r i n g  t h e  l a s t  two apparitions . 
Al t -az inu th  s t e p  t r a c k i n g  i s  p o s s i b l e  wi th  t h e s e  mountings. 

Some new two-channel r e c e i v e r s  have been designee! f o r  

t h e  r ad io -obse rva to ry  and a r e  be ing  made t o  s p e c i f i c a t i o n  by 

Davco, I n c .  T 5 e  r e c e i v e r s  a r e  s l ave - tuned  by a cornon l o c a l  

o s c i l l a t o r  and i n c o r p o r a t e  a nunher of d e s i r a b l e  features in 

t h e  way of o u t p u t ,  tur , ing,  bandwidth, c tc .  t h a t  are n o t  

u s u a l l y  found i n  c o m e r c i a l  conmunications r e c e i v e r s .  The 

two channe l s  w i l l  be used f o r  r i g h t -  and l e f t - h a n d  components 

a t  each f requancy .  
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7. D i f f i c u l t i e s  

The re  have been no major  d i f f i c u l t i e s  encountered  d u r i n g  

~ 

t h e  p e r i o d  r e p o r t e d  here. 

8.  F u t u r e  P lans  

(a) Search f o r  Decameter-wave Rad ia t ion  from S a t u r n  

An experiment  h a s  r e c e n t l y  been i n i t i a t e d  t o  t r y  t o  

detect decameter wavelength from S a t u r n  u s i n g  t h e  f o l l o w i n g  

in s t rumen ta t ion : -  

(i) Arecibo reflector u s i n g  t~vo  two-element Yagis  

a t  1 6  and 1 8  M c / s  crossed on a comnon boom mounted on Carr iage-  

House 2. 

(ii) FSU 1 8  Mc/s phase-switched i n t e r f e r o n e t e r ,  

e n l a r g e d  t o  1 0  whole-wave d i p o l e s  i n  each a r r a y .  ( S e c t i o n  6 )  

(iii) 26  Mc/s swept-frequency an tenna  a r r a y  b u i l t  

a t  C l a r k  Lake by Resch. 

A s  S a t u r n  moves t o  a n o r t h e r l y  d e c l i n a t i o n  a s e a r c h  

fo r  d e c a n e t e r - r a d i a t i o n  i s  an obvious i n v e s t i g a t i o n  t o  make. 

I f  such  r a d i a t i o n  e x i s t s ,  however, it must be weaker t n a n  t h e  

co r re spond ing  J u p i t e r  e m i s s i o n  by r o r e  than  t h e  inve r se - scua re  

law f a c t o r  otherwise it would alread;?  have been detected w i t h  

e x i s t k n g  J u p i t e r  equipment.  The o b s e r v a t i o n s  a t  Arccibo are 

b e i n g  conducted by Barrow i n  c o l l a b o r a t i o n  w i t h  D r .  S .  Gulkis 

(Arec ibo-Corne l l  U n i v e r s i t y )  and a s i g n a l  approximating t o  1 / 2 0  

of a t y p i c a l  J u p i t e r  b u r s t  i s  arbi t rar i1:J  b e i n g  t aken  as  v h a t  

might  be expec ted  from Sa tu rn .  T h i s  a p p r o x i p a t e s  t o  t h e  f l u x  
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from Taurus  A a t  t h e  same f r e q u e n c i e s  and i s  e a s i l y  detectable 

by t h e  Arecibo system which appears  (from d r i f t  s c a n s  of Taurus  

A) to have  a beam wid th  of about 3.5 and a ga in  of a b o u t  35 db. 

T h i s  s i g n a l  l e v e l  i s  a l so  d e t e c t a b l e  by bo th  t h e  mod i f i ed  FSU 

i n t e r f e r o m e t e r  and t h e  Clark Lake an tenna .  

0 

A t o t a l  of 50 h o u r s  

o b s e r v i n g  t i m e  i s  a i n e d  f o r  a t  Arec ibo  b u t  t h i s  i s  u n l i k e l y  

to be completed d u r i n g  t h e  p r e s e n t  a p p a r i t i o n  as it i s ,  a t  
h n  p r e s e n t ,  o n l y  p o s s i b l e  t o  obse rve  for 1 30 each n i g h t  and,  

of c o u r s e ,  o t h e r  expe r imen t s  i n  p r o g r e s s  p r e v e n t  t h e  use of t h e  

an tenna  f o r  S a t u r n  f o r  more than  a b o u t  two o r  t h r e e  t i m e s  per 

week d u r i n g  August and September,  1967. 

As a first  a n a l y s i s  p rocedure  a l l  p e r i o d s  of s u s p e c t e d  

a c t i v i t y  are t o  be i n c l u d e d  i n  a h i s tog ram t y p e  of a n a l y s i s  

( s imi l a r  t o  t h a t  used  f o r  J u p i t e r )  based on two c e n t r a l  mcr id i an  

.---- lonfs i tude  systems a r b i t r a r i l y  d e f i n e d  by t h e  two o p t i c a l  

r o t a t i o n  p e r i o d s  f o r  epoch 1 9 6 7 ,  J u l y  ldOh U.T. 

program h a s  been w r i t t e n  for t h i s  purpose.  

A ccmputcr 

An i n t e r e s t i n g  a s p e c t  of t h i s  exper iment  is t h a t  it 

may h e l p  i n d i r e c t l y  t o  c l a r i f y  t h e  J u p i t e r  r a d i a t i o n  mechanisms. 

No matter whether  t h e  r e s u l t  i s  p o s i t i v e  o r  n e g a t i v e  a comparison 

of t h e  known p h y s i c a l  p r c p e r t i c s  of J u p i t e r  and S a t u r n  s h o u l d  

alloyv some t o  be e l i m i n a t e d  or  r e t a i n e d  as p o s s i b l e  c o n t r i b u t o r s  

t o  t h e  J u p i t e r  r a d i a t i o n  p rocess  i n  t h e  l i a h t  of t h e  e v c n t u a l  

S a t u r n  r e s u l t .  
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(b) S c i n t i l l a t i o n  Experiment 

During t h e  1967-68 a p p a r i t i n n ,  o b s e r v a t i o n s  w i l l  a lso 

be made a t  t w o  remote, una t t ended  sites. I n  c o n j u n c t i o n  w i t h  

t h e  c e n t r a l  o b s e r v a t o r y ,  t h e s e  si tes form t h e  v e r t i c e s  of a 

r i g h t  t r i a n g l e  w i t h  b a s e l i n e s  of 9,20, and 22 m i l e s .  

Crossed Yagi an tennas ,  w i t h  f o u r  e l emen t s  i n  each  of 

t h e  two p e r p e n d i c u l a r  p l a n e s  have been i n s t a l l e d  a t  t h e  

t h r e e  l o c a t i o n s  f o r  measurement of t h e  two c i r c u l a r  p o l a r i z a t i o n  

components. 

t a n e o u s l y  r e c o r d i n g ,  a t  each of t h e  t h r e e  s i tes ,  t h e  VLF 

cont inuous- t ime t r a n s m i s s i o n s  from \ J V R  i n  For t  C o l l i n s ,  

Colorado. 

Unambigous t i ne  marks will be s u p p l i e d  by s imul-  

The s e p a r a t e d  s i tes  are to be u t i l i z e d  i n  t h e  s t u d y  of 

t h e  i n h e r e n t  s t r u c t u r e  of t h e  decametric burst a c t i v i t y  from 

J u p i t e r  and t o  measure t h e  so la r  wind pa rame te r s  beyond 1 A . U .  

from t h e  sun .  

i o n o s p h e r i c  s c i n t i l l a t i o n  e f f e c t s  u n r e s o l v e d  b e t w e n  t h e  t h r e e  

s t a t i o n s  . 

The b a s e l i n e s  a r e  s u f f i c i e n t l y  long t o  rer,c?cr 
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9. 

I 

P u b l i c a t i o n s ,  February  1, 1967 th rough  J u l y  31, 1967. 

"Report  of t h e  F l o r i d a  S t a t e  U n i v e r s i t y  Radio Observa tory" ,  
C. H.  Barrow, Astronomical  J o u r n a l ,  - 7 2 ,  257 (1967) 

"Measurement of Four Parameters  of P o l a r i z a t i o n " ,  D. P. Morrow 
M.S. T h e s i s ,  F l o r i d a  S t a t e  U n i v e r s i t y ,  A p r i l  (1967) 

"The P o l a r i z a t i o n  of t h e  J u p i t e r  R a d i a t i o n  a t  18  Mc/s", 
C .  H. Barrow and D. P. Morrow, ( p a p e r  s u b m i t t e d  fo r  
p u b l i c a t i o n )  . 
"Evidence of Continuum Emission from J u p i t e r  a t  1 8  Mc/s", 
C. H. B a r r o w  and J. Wil l iams ,  ( p a p e r  s u b m i t t e d  f o r  
p u b l i c a t i o n )  

"A Scanner  for  S h o r t  S e c t i o n s  of Magnet ic  Recording Tape",  
H. To rge r sen ,  Review of S c i e n t i f i c  I n s t r u m e n t s ,  ( p a p e r  i n  
press) 

" B u r s t s  and P u l s e s  i n  t h e  J u p i t e r  Decameter Emission",  
H.  To rge r sen ,  As t ron ,  J., (Abstract i n  p r e s s )  

" P o s s i b l e  Continuum Emission f r o m  J u p i t e r  a t  1 8  Mc/s" , 
C, H. Barrow and J. Wil l iams ,  As t ron ,  J., (Abstract i n  press) 

"A C a t a l o g  of Radio Obse rva t ion  of J u p i t e r ,  1965-67", 
J. F ? j . l l i a m s ,  J. D. Merritt, D. P. llorrow, C. H. Barrow, 
(F lo r ida  S ta t e  U n i v e r s i t y  Report i n  press) 

T a l k s  Given During t h e  P e r i o d  

" P o l a r i z a t i o n  of t h e  J u p i t e r  R a d i a t i o n  a t  18  Mc/s", 
C. H .  Barrow and D. P. Morrow 
URSI S p r i n g  Meeting, Ottawa, Canada; May, 1967. 

H. To rge r sen  
AAS Meeting,  Yerkes 

" B u r s t s  and P u l s e s  i n  t h e  J u p i t e r  Decameter Emission",  

Observa tory ,  Wisconsin;  June ,  1967 

" P o s s i b l e  Continuum 
C. H. Barrow and J. 
M S  Meeting, Yerkes 

Emission from J u p i t e r  a t  18  Mc/s" 
Wi 1 li a m s  
Observa tory ,  Wisconsin;  June ,  1967. 

" B u r s t s  and P u l s e s  i n  t h e  J u p i t e r  Decameter Enissj-on",  
€ I .  Torgersen  
Colloquium, U n i v e r s i t y  of F l o r i d a ,  G a i n e s v i l l e ,  F l o r i d a ;  
J u n e ,  1967 

F l o r i d a  Academy of Sc iences ,  Tampa, F lo r ida ,  March, 1967 
F i v e  p a p e r s  p r e s e n t e d  by v a r i o u s  members of t h e  Group. 
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10. Pe r sonne l  

I n g r .  Halvard  Torgersen  (Norges Tekniske  Hplgskole) h a s  

been working as Research Associate f o r  t h e  Academic Year 1966-67. 

M r .  J. D. Merritt has been appo in ted  as a f u l l - t i m e  s t a f f  member. 

H i s  d u t i e s  are Computer Programmer and Techn ic i an .  

There are f i v e  g r a d u a t e  s t u d e n t s  p r e s e n t l y  working on 

t h e  p r o j e c t .  Three  of t h e s e  a r e  Ph.D. c a n d i d a t e s ,  two are 

M.S. c a n d i d a t e s .  Morrow and Williams r e c e i v e d  t h e  d e g r e e s  of 

M,S. i n  A p r i l ,  1967. 

Pe r sonne l  Workinq on t h e  Gran t  

C. €1. Barrow, A s s i s t a n t  P r o f e s s o r  and 
P r i n c i p a l  I n v e s t i T a t o r  

H .  Torge r sen ,  Research Associate 

Graduate  A s s i s t a n t s  

L. A. Capone 
D. P. !tIorrow 
G. $1. Resch 
D. L. Thompson 
J. R. Williams * 
J. Buckley 

N i s s  E. Brown, S e c r e t a r y  * 
Niss Joyce  Jo rdan ,  S e c r e t a r y  

Computer ~ Frogranimer and Technic ian  -- - 
J. D. Pierritt 

E l e c t r o n i c s  Techn ic i an  

E. Cunningham * 
K. Smith 

U n d e q r a d u a t e  A s s i s t a n t s  

R. Erobexg *, R. Canbl in  *, B. D e w  *, J. Hage *, 
L. Hanccck *, J. Herr *, P. Howard *, D. flupro *, 
D. Padget- t  *, D. P a t r o n a s ,  B. R o s e n b l a t t  *, 
D. Sankey,  I). Shannon *, C. T h r e a t t e ,  J. Van P e l t  *, 
P. Natson, C. Nurs t .  

*Terminated d u r i n g  t h e  p e r i o d  


